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The disclosure of Wei et al is the usual colloid process of alumina, and the solid phase density is 
45%. Even if the colloid solution of 45voi% is only applied to the magnetic field process 
disclosed by Topchiashvili, the alumina particles can be not oriented. In this case, even if the 
magnetic field of 10 T is applied, degree of orientation (WduoHooe)) is about 0.05. Because 
alumina etc. has a very small magnetic susceptibility and it's particle is not rotated easily under 
a strong magnetic field, it is important to adjust the solid phase density of the solution in order 
that the particles can easily rotate. When the solid phase density is adjusted along with the 
new claim, for example 30 vol% the alumina particle is effectively oriented. 




The effect of solid content and particle size on the degree of orientation 



Average particle size; 0.03|im (Ti0 2 ) 
Magnetic field; 10T 
Sintering temperature; 1573K 

The degree of crystalline texture was determined using Equation (1) below and the intensities 
of X-ray diffraction measurements. 

^=W('«>2 + 'l.o) (1) 

where I002 and In 0 are the intensities from the 002 and the 110 reflections on the surface 
perpendicular to the magnetic field, respectively. The degree of crystalline texture increases as 
the value of P approaches 1. For the specimen with 25 vol% solid content, the degree of 
crystalline texture is 0.081, which is very close to 0.091 in agreement with that calculated 
from the value of JCPDS cards as random orientation. 



solid content of the slurry 


Degree of orientation, P 


20 vol% 


0.934 


25 vol% 


0.081 



Average particle size; 0.1 jam (A1 2 0 3 ) 
Magnetic field; 10T 
Sintering temperature; 1873K 

The degree of crystalline texture was determined using Equation (2) below and the intensities 
of X-ray diffraction measurements. 

^ = W('oo6+'no) (2) 

where I006 and In 0 are the intensities from the 006 and the 110 reflections on the surface 
perpendicular to the magnetic field, respectively. The degree of crystalline texture increases as 
the value of P approaches 1. For the specimen with 45 vol% solid content, the degree of 
crystalline texture is 0.032, which is very close to 0.025 in agreement with that calculated 
from the value of JCPDS cards as random orientation. 



solid content of the slurry 


Degree of orientation, P 


30 vol% 


0.934 


40 vol% 


0.912 


45 vol% 


0.032 



Average particle size; 0.4|am (A1N) 
Magnetic field; 10T 
Sintering temperature; 2173K 

The degree of crystalline texture was determined using Equation (3) below and the intensities 
of X-ray diffraction measurements. 

P ^.ooX'.oo+'oJ O) 



where Ijoo and I002 are the intensities from the 100 and the 002 reflections on the surface 
perpendicular to the magnetic field, respectively. We could not obtain good slurry when the 
solid content is lager than 50vol%, so we did not estimate the degree of orientation. 



solid content of the slurry 


Degree of orientation, P 


40 vol% 


0.948 


50 vol% 


0.916 



